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BBE/JLEHUE

B pamKax ImpoekTa IpefyCMOTPEHO CO3/laHHe LleH-

Tpa, IZle IPOBOASITCS KaK MPaKTHUYeCKHe 3aHITHS,

TaK U OHJIAMH-JIeKIIUU A/ HaJlla)kMBaHUS B3au-

MOMEHCTBUS C BeAYLUIUMHU By3aMH, MeX/IyHapo.-

HBIMU y4eHbIMH. K/IIoueBor 0C06@HHOCTBIO IIPOEKTa

OyzmeT pa3paboTKa cIlelau3upoBaHHbIX IPOrPpaMM

MOATOTOBKH II0 HAIpaBleHUSIM MHKPOCKOMHUS

BBICOKOTO paspemeHus’, "[I[porpaMMHpoOBaHUe",

"TIpoekTHpoBaHMe U 3D-nu3anH", "HellpoHHBIE CeTH,

HCKYCCTBEHHBIN UHTe/IeKT  [1].

Llesb MpoeKTa ~ CO3[aTh IPOPOPHEHTALMOHHYIO
LleII04YKYy, B KOTOPOM IIKOJbHHUK CHauaaa yUHUTCA
B LleHTpe IPU YHUBePCHUTeTe, IOTOM IOJy4YaeT
BbICIIee 06pa3oBaHHE U IIPU 3TOM MOXKET TPyJ0-
YCTPOUTBHCA B BBICOKOTE@XHOJIOTHMYHYI0 KOMIIAHHUIO
110 BEIOpaHHOM CIIeIIHaTbHOCTH.

[IpoeKT peliaeT cleyoOMIHe 3aJaum:

* IIOATOTOBKA M MOTHUBAIIMS MOJIOLEXKH K y4aCTHIO
B KPeaTHBHOM IIPOM3BOACTBEHHOM /IesiTeIbHOCTH,
B pa3paboTKe HOBBIX IPOJYKTOB, NPUOOPOB, 3/TeK-
TPOHHKe, ITPOrPaMMHUPOBAHUIO, CTUMYIHPOBAHUS
HUTPOBOM fesITe/IbHOCTH;

+ obpeTeHHe HaBBIKOB AJs paboThl B KOMaHJe
B IIPOM3BOACTBEHHOM cdepe, obpeTeHHe ITpaKTHYe-
CKHX U 9KCIIePUMeHTa/IbHbIX HaBBIKOB 7151 Pab0ThI
B BBICOKOTEXHOJIOTUYHBIX OTPAC/ISX U [I/I51 CO3aHUS
IIPOEKTOB U IIPOAYKTOB C HYJIS;

* pa3BuUTHe pa3pabaTbiBaeMoro mpojayKkTa 4o CTafuH
MOHEeTH3aLUH.

B paMKax LIeHTPa CO3/Ial0TCsl IPOrpaMMBbI obyue-
HMS 110 CJIeIYIOI MM HaIlpaB/lIeHHIM:

* 3D-mpoeKkTHpOBaHUe U 3D-IU3aMH;

* 30HAOBasl, KalUJJISPHAs U MHUKPOJIHUH30Bas
MHKPOCKOITHS;

e mporpammuposaHue [1IJIMC (FPCA);

* IMpOorpaMMHpPOBaHUE ULD;

* HeHMPOHHBIE CeTH, UCKYCCTBeHHBIN HHTeJIEKT,
MaIlHHHOe obyueHHe.

Y4acTHHUK MOKeT BeIOpaTh caM HallpaBJieHHe,
KOTOPOe OH XO4eT OCBOUTb.

Pabota 3D nH3aMH-IIeHTPa CTPOUTCS IIyTeM IIOTpy-
SKeHHU S yUYaCTHHKA B TBOPUECKYI0 aTMocdepy YHH-
BEepPCUTETCKOMN 1ab0opaTOpUU M IPOU3BOJACTBEH-
HOM KOMIIAaHUM IO NPUHIUIY "Tpex YCIexoB'.
Tpu ycrexa — 3TO TPU CTaJHUH, YCIIELUIHO 3aBepLINUB
KOTOpBIe C/IyIIaTeaH MOTYT YCIeIIHO YCTPOUTHCS
Ha paboTy mo cmernuanbHOCTH. TpH ycmexa — 3TO
yCIIeIIHOe OCBOeHHe IPaKTHYeCKUX HaBBIKOB, 00y-
YeHHe B3aMMOJEeHCTBUIO B KOMaHe U paboTa Haf,
peaybHBIM [IPOEKTOM.

MNAH PEAJIU3ALUN NMPOEKTA
Ha mepBol CTaJHUU AJUTENbHOCTBIO 2-6 MecslleB
(B 3aBUCHMOCTH OT yCIIeBaeMOCTH, CIO0XHOCTH

INTRODUCTION

The project frame provides for establishment of a

Centre with both practical classes and online lectures

to foster interaction with leading universities and

international scientists. A key feature of the project
will be the development of specialised training pro-
grammes in the areas of "high resolution microscopy”,

"programming”, "engineering and 3D design", "neural

networks, and artificial intelligence" [1].

The aim of the project is to create a career guidance
chain where a pupil can study, at first, at the univer-
sity centre and then attain higher education while
having a chance to get a job at a high-tech company in
his or her chosen field.

The project addresses the following objectives:

« training and motivating young people to take part
in creative production activities, developing new
products, devices, electronics, programming, stim-
ulating play activities;

 acquiring teamwork skills in a production field,
practical and experimental skills for working in
high-tech industries and creating projects and prod-
ucts from scratch;

« developing the design products to the monetisation
stage.

The Centre develops training programmes in the fol-
lowing areas:
 3Dengineering and 3D design;

« probe, capillary and microlens microscopy;

» FPCA programming;

¢ game programming;

 neural networks, artificial intelligence, machine
learning.

A participant can choose the field he or she wants
to take.

The 3D Design Centre works by immersing a partici-
pantin the creative atmosphere of the university labo-
ratory and production company according to the prin-
ciple of "three successes". The three successes mean
the three stages which enable a participant to obtain
a job in their fired upon successful completion of said
stages. The three successes mean a successful acquisi-
tion of practical skills, learning to interact in a team
and working on a real project.

PROJECT IMPLEMENTATION PLAN

At the first stage, which lasts 2-6 months (depending
on academic performance, difficulty of the study area,
age, level of training), a participant learns practical
skills for making a simple but highly technical and
marketable product in the following areas: electron-
ics, programming, prototyping and design, micros-
copy, materials science, biomedicine, engineering,
machine learning. For example, the following equip-
ment units are being developed:
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HaIlpaBieHUs obydeHHUs, BO3pacTa, YPOBHS IIOJ-

TOTOBKM) YyUYaCTHHK OCBauBaeT IIpaKTHUeCKHe

HaBbIKM U3TOTOBJIEHH S [IPOCTOr0, HO BBICOKOTEXHO-

JIOTUYHOTO X BOCTPeb6OBAHHOrO MPOAYKTA U3 CJIe-

OYIOIIKX chep: 37IeKTPOHUKA, IPOTPAaMMHUpOBaHMe,

[IPOTOTUIIMPOBAHHE U IIPOEKTUPOBaHHUE, MHUKPO-

CKOIIMS, MaTepHaloBeJeHHUe, bHOMeAUIINHA,

WHXUHHPUHT, MalIHHHOe obydeHUe. K mpuMepy,

paspabaTeiBalOTCA:

¢ 67I0K 37IeKTPOHUKHU /151 yIIPAaB/IeHUS [IOPTATUBHBIM
brioceHCOpOM;

¢ MHKPOCXeMa JJIsl yIIpaBJIeHHs TepMOCTaTOM B OOKCe;

« 6oKC OIS moAfepKaHHUS KHU3HeAesTeTbHOCTH
KJIeTOK B Ipolecce u3yueHusd (c mogadei CO, u
TepMOCTAaTHPOBaHHEM);

* 3TaJIOH HAaHOMeTPa - 151 Kanu6pPOBKHU IepeMele-
HUS B IaTepa/IbHOM HallpaBjeHHH U 10 BepTHKaJIU
C TOYHOCTBIO JI0 [J0/Iel HAaHOMeTpa B MUKPOCKOIIMH
BBICOKOTO Pa3pelieHus;

e MaTpHLa M3 MUKPOJHHS3 /ISl ONTHYECKOM MUKPO-
CKOIIMH, II03BOJIAIONIAS YBeIUYKMBATD pa3pellaro-
1y}0 CITI0COOHOCTB B [iBa U 6ostee pa3sa;

 obyuaromas KOMIBIOTEPHAS UIPa.

ITo uToraM BBIIIOJITHEHUS IIPOEKTOB GOPMHUPY-
I0TCS Hay4uHble KOMaH/Bl (B 3aBUCHUMOCTH OT KOJIH-
yecTBa HabpaHHBIX U IPOIIeANINX IIePBBIH 3Tall
nofen, NpubIU3UTeNbHO 4-6 Yel0BeK) U3 y4acT-
HHKOB I10[] PyKOBOJCTBOM HaCTaBHHKOB (HaCTaBHHU-
KaMH MOTYT 6BITh KaK CTYAEHTHI CTAPLUIUX KYPCOB,
obnazmarpmue Heo6XOAMMBIMU HAaBBIKAMHU B PaM-
Kax BbeIOpaHHBIX HallpaB/lIeHUH, Tak U IIperofaBa-
TeIH, aCIIMPAHTHI, CIIELHUAJTMUCTHI APYTUX KOMIIa~
HuM). TakuM 06pa3oM, Ha BTOPOH CTaAUH YUaCTHHUK
CTAaHOBHUTCS IIOJIHOLIEHHBIM YJIEHOM TBOPYECKOTO
Hay4YHOT0 KOJIJIeKTHBa I10 BBIOpaHHOMY HaIlpaBJe-
HHIO, IOMOIIHHMKOM B PelIeHHH peajbHBIX COBpe-
MeHHBIX IIpobeM 110 TeMaTHKe JU3aNH-IIeHTpa.
Ha ganHoOM 3Tame pemarnTcsd 3a4a4yu 110 GOPMHUPO-
BaHMIO KOMaHHOHN paboTsl BHYTPH HaIlpaBIeHUH:
He TOJIbKO pellaTh BRICOKOTeXHOJIOTUYHBIE 3a4a4H,
HO U paboTaTh B KOJJIeKTHBe, PaclpelensiTh 3aja4H
(Ka>kIOMy IO CIIOCOOHOCTSIM), CTPOUTH IIJIAHBI
Ha HeJesI0 U JOCTUIaTh UX, JeIeTHpoBaTh 3aJauH,
cobnrofaTh AeAIalHBl, OMKMCBIBATb Pe3ylbTaThl,
cobupaThcs Ha IIaHEPKHU, 06BSICHSITh Ha COOpaHHUSIX
IIPOMaxH U yCIIeXH. Bce 3TU oueBUHBIE /s 06BIU-
HBIX OM3HeC-TIPOIecCoB BelH, IoAYac, abCoNITHO
He MOHSATHB U TPYTHOIIOCTHKUMBL 11 CTYLeHTOB
M IIKOJIBHUKOB. BTOpas cTafgusa IIPpoeKTa COCTAB-
nget 4-6 mecaLes.

Ha TpeThen cTafiuK Hay4YHbIe KOMaH/bl BBHIIION-
HSIIOT PeaJIbHbIM 3aKa3 Ha U3rOTOBJIEHHE B KOJIJIeK-
THUBHOM paboTe Mozie/nH, IPOTOTHIIA, U3/e/ U BBICO-
KOTeXHOJIOTHYHOT0 ITPOAYKTa (Iprubopa, yCTAHOBKH,
MaTepHasa, IporpaMMBl, aITOPUTMA U AP.). 3aKa3
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« electronics module for portable biosensor
controlling;

« microchip to control a thermostat in the box;

+ abox to keep the cells alive during the study (CO, sup-
ply, thermostat);

+ nanometre standard - for calibrating lateral and ver-
tical displacement to within fractions of a nanome-
tre in high resolution microscopy;

+ microlens array for optical microscopy, which allows
for an increase in resolution by a factor of two or
more;

+ aneducational computer game.

On completion of the projects the research teams are
formed (depending on the number of recruited who passed
the first stage, approximately 4-6 people) of participants
under the guidance of mentors (mentors can be both
undergraduate students with necessary skills within
the selected areas, and teachers, postgraduates, special-
ists from other companies). Thus, at the second stage, a
participant becomes a full-fledged member of creative
research team in the chosen area, an assistant in solv-
ing real current problems in the design centre subject
area. At this stage, the tasks of forming teamwork within
departments are addressed not only by solving high-tech
tasks, but also by working as a team, distributing tasks
(to everyone according to their abilities), making plans for
the week and achieving them, delegating tasks, meeting
deadlines, describing results, gathering for meetings,
explaining blunders and successes at meetings. All of
these things, which are obvious for normal business pro-
cesses, are sometimes completely incomprehensible and
difficult to understand for students and schoolchildren.
The second stage of a project takes 4-6 months.

At the third stage, scientific teams carry out a real
order to collectively produce a model, prototype, product
of a high-tech product (device, installation, material, pro-
gramme, algorithm, etc.). The order can be from a part-
ner company or a scientific laboratory, for example, to
develop an algorithm for a future game, develop circuitry
for a biosensor device, develop documentation in an auto-
matic parts design system for a future product, create a
prototype on a 3D printer and check it for reliability and
functionality, and so on). The third stage takes four to six
months. The project envisages cooperation with high-
tech companies, laboratories of Moscow State University,
and resident companies of the Innovative Scientific
and Technological Center of Moscow State University
"Vorobyovy Gory", which may invite successful and tal-
ented applicants for internships.

The project is implemented by involving participants
in practical scientific and production activities using
modern technologies: 3D design, 3D design, 3D machin-
ing, 3D scanning, 3D microscopy, 3D virtual reality pro-
gramming, and 3D games. There is no division into
groups according to age as there are no fundamental age
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Mpenodasamenu UMWT "HaHomexHoAo2uu" pacckasbiearom WKoAbHUKAM 2uMHaszuu Ne 9 EkamepuHbypza 06 0CHO8aX CKAHU-
pytoweli 30H0080U MUKpoCKonuu
Lecturers of the Advanced Technologies Center tell schoolchildren in Yekaterinburg Gymnasium no. 9 about the basics of the scanning
probe microscopy

MOXKeT ObITh OT KOMIIAHHUH-TIAPTHePa WK OT Hayd-
HOM yabopaTtopuu, HallpuMep, Ha pa3paboTKy anro-
puTMa A1 Oyaymer Urpsl, pa3paboTky cxeMoTex-
HUKHU [ YCTPOMCTBa OuoceHcopa, pa3paboTky
JOKYMEHTAllMH B CUCTeMe aBTOMaTH4eCKOT0 IIPOeK-
TUPOBAHMUS AeTaynel Ans OyayIiero u3menus, cos-
JlaHHe IIPOTOTHUIIA Ha 3D-IIpUHTepe U IIPOBEPKY ero
Ha HaJIe>KHOCTh U QYHKLHMOHAJIBHOCTD U T. [I. TpeThs
CTagus 3aHUMaeT 4-6 MecsaLieB. B paMKax IIpoeKkTa
[IpelyCMOTPeHO COTPYAHUYECTBO C BBICOKOTeXHOJIO0-
TUYHBIMU KOMITAaHUSIMH, 1abopaTopusiMmu MI'Y, Kom-
na"HusMu-pesugeHTamu UHTLL "BopobbeBEl TOPHI',
KOTOpBIe MOI'YT IIPUIJIACUTD YCIIeUIHBIX U TaJaHTIN-
BBIX K cebe Ha CTa>KUPOBKY.

ITpoeKT peasn3yeTcs 3a CYeT BOBJIEYEHUS y4yacT-
HUKOB B IIPaKTHYeCKYI0 HAYy4YHO-IIPOU3BOACTBEH-
HYIO [esiTeJbHOCTh C MCIIOJIb30BaHHEM COBpe-
MEHHBIX TEXHOJOTHuMN: 3D-IpoeKTHUPOBAHUS,
3D-pus3avina, 3D-mexanoobpaborku,
3D-ckaHUPOBaHHS, 3D-MUKPOCKOII MU, IIPOrpaM-
MHpOBaHHS 3D BUPTYaJIbHOU peayibHOCTH U 3D-Urp.
Pa3geneHus Ha IPYIIIBI 10 BO3pacTaMm He bymeT, Tak
KaK /I OCBO€HHU S IIPAKTUYeCKHUX HABBIKOB B JaH-
HBIX cbepax HeT NPUHLIUIIUATBHBIX TPeOOBAaHUH
10 Bo3pacrTy. [IpakTU4YecKHe 3aHATUSA, TPEHUHIH,
XaKaTOHBI, KOHKYPChl, BCTPeYH U IIPOYHe aKTHB-
HOCTHU CTAHOBSITCS JOIOJIHUTEIbHBIM JPalBEpPOM

requirements for mastering practical skills in these areas.
Practical classes, trainings, hackathons, competi-
tions, meetings and other activities become an addi-
tional driver for successful involvement of a partici-
pant in the practice of highly profitable intellectual
work [2].

The developed and tested model of the design cen-
tre will be replicated in the regions of Russia through
interaction with educational institutions and part-
ner companies and development of methodological
materials for relevant programmes.

At the same time, the Centre will be used to cre-
ate products that can be commercialised in future,
such as producing their own devices, obtaining pat-
ents and selling professional advanced development
courses.

A key vocation of the Centre is to create a link
between studies at university (or college) and employ-
ment. The project establishes cooperation with lead-
ing high-tech companies in the field of developing
software new devices and equipment. The design
centre is developed to train young people for direct
employment in innovative companies, where tal-
ented young people can undertake internships and
get employment in the future.

Educational institutions are interested in the proj-
ect in order to attract new applicants and develop the

Vor.15No.6 2022 NANO INDUSTRY
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YCIIEIIHOIO0 BOBJIEYeHU S YUaCTHHUKA B MPaKTUKY
BBICOKOIIPHOBIIPHOIO0 HHTEJIEKTYaJIBHOTO Tpyaa [2].

PaspaboTaHHasg U anpobupoBaHHAS MOLENb
OU3anH-IIeHTpa bymeT THpPaskUpPOBaHA HA PeTrHOHEI
P® 3a cyeT B3aUMOMENCTBHUS C YUeOHBIMU 3aBefe-
HUSMH U KOMIIAHUSIMU-TIAPTHEPAaMH U pa3paboTku
MeTOAHUYeCKUX MaTepHasioB I10 COOTBETCTBYIOUIUM
IporpamMMaM.

[TapasiensHO Ha 6a3e IeHTPa pean3yeTcsi BO3MOXK-
HOCTbB CO3/JaHHUSI KOMMepLIMA/THU3UPyeMbIX B [TepCIIeK-
THBe IIPOLYKTOB: BBIIIYCK COBCTBeHHBIX NPUOOPOB,
Mo/llydyeHHe IIaTeHTOB, IPOfaska KypCOB IIOBLIIIEHHU S
KBaMTHUQHUKALIUH.

Knro4yeBoe IpHU3BaHUe JeHTPa 3aK/II0UYAETCS B CO3-
IAHUH CBSI3YIOLIEro 3BeHa Meky y4ebol B By3e (U1K
KOJIJIefike) U TPYLOYCTPOMCTBOM Ha paboTy. B pam-
Kax IIpoeKTa HaJla’)kKUBaeTCsl COTPYAHUYECTBO C Befly-
IIUMU BBHICOKOTEXHOJIOTHMYHBIMU KOMIAHHUSIMHU
B cdepe pa3paboToK IIporpaMMHOro obecredeHus,
HOBBIX ITPUOOPOB U YCTPOMCTB. [JU3aNH-LIeHTP IIpHU-
3BaH FOTOBUTb MOJIOAbIEe KAAPHI A5l HEIIOCPeACTBEH-
HOM paboThl B MHHOBAIIMOHHBIX KOMIIAHUSX, IJe
TaJIAHT/IKBBIE PebsiTa CMOT'YT IPOXOLUTH CTa>KHM POBKH
Y B IIepCIIeKTHBe YCTPAaUBaThCs Ha paboTy.

B mpoeKkTe 3aMHTepeCcOBaHEl y4ueOHBIE 3aBeJeHU S
IJ1s IPUBJIeYeHHSI HOBBIX aDUTYPHEHTOB 1 Pa3BUTHS
HaBBIKOB CYILeCTBYIOIIHUX CTYAEHTOB, A/ CO3LAHUS
WHTePaKTHUBHOM CPeJbl 10 BOBJIEUeHHUIO HIKOJIbHUKOB
U CTYAEHTOB B UCC/Ie[0BaTe/IbCKYIO IS TeIbHOCTD.

3a cUeT B3aHMOJEHCTBUS C KOMIIAHHUSIMHU IIJIAHH-
pyeTcst obecriedruTs AanbHeNIIee QYHKIIMOHUPOBAHUE
LeHTpa, 6yayT pa3paboTaHbl K Halle4aTaHbl METOU-
4JeCKHe MaTepHasbl A/ JalbHelHIIero THPaKupoBa-
HHUS [IPOEKTa, IpefoCcTaBIeHo becryiaTHOe 0byUueHMe
U mepekBaauUKAL KA IS TATAHTAUBBIX IIKOJBHU-
KOB U CTy[AeHTOB. JIU3alH-IIeHTP MOXeT CTaTb HHKe-
HepHO-TeXHOJOTMYeCKOH IJIOMAaAKON OIS oKa3a-
Hug noMmomu HUP u HUOKP 14 By30B U KOMIIAHHUH.
B paMKax BBIIIOJIHEHHU S IPOeKTa BY3 U KOMMepUecKas
MIPOU3BOACTBeHHAs KOMIIAHUS JOMKHBEI paboTaTsh
B TECHOM CBSI3Ke, IIOCKOJIPKY HMEeHHO OHH CTaHOBSITCS
OPSIMBIMHU IOTPeOUTEISIMU Pe3yIbTaTOB HAYYHO-
IIPOU3BOACTBEHHOM IesITeIbHOCTH ~ HAyUHBIX JOCTH-
SKeHUN M MHHOBAIIMOHHBIX IIPOAYKTOB. IIpu 3ToM
BY3bI IIPHOOPETAIOT IPeKPACHBIX CTYAEHTOB, a KOMIIA-
HUHU - BBICOKOIIPOU3BOIUTEIbHBIX PAOOTHUKOB.

B co3gaHuM npoeKkTa NIPUHKUMAIOT aKTUBHOE y4a-
cTue ygacTHUKU LIMHT "HanoTexHonmoruu" (3, 4.
Ha 6ase IIMHUT "HaHOTeXHOJOTHUU" yYaCTHUKHU 3D
OV3aNH-L[eHTPa MOI'YT He TOJIbKO paboTaTh C HOBEM-
KM 060pyZOBaHHEM, UCIIOTb30BATh HOBBIE TEXHOJIO-
THU U pa3pabaTbIBaTh CBOU IIPOEKTHI, HO U y4aTCs IIpe-
3eHTOBATh CBOU ITPOEKTHI, OTBEYATH HA BOIIPOCHI, IBU-
raThCsl K ycIleXy. DTO HaBBIKH, KOTOPble B COBPeMeH-
HOM MHUPe IIPOCTO HeO0bXOAMMO OCBOUTE. HeocTaTouHO
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skills of existing students as well as create an inter-
active environment to involve schoolchildren and stu-
dents in research activities.

Through cooperation with companies it is planned to
continue further operation of the Centre, develop guid-
ance materials and publish them to ensure further repli-
cation of the project, and free training and retraining for
talented school pupils and students will be provided. The
design Centre has the potential to become an engineer-
ing and technology platform to provide R&D assistance to
universities and companies. Within the framework of the
project implementation, HEIs and commercial production
companies should work in close liaison, as they become
direct consumers of the results of scientific and production
activities - scientific achievements and innovative prod-
ucts. In doing so, the universities gain excellent students,
and the companies gain highly productive employees.

The participants of the YICC Nanotechnology are
actively involved in establishment of the project. [3, 4.
At the YICC Nanotechnology the participants of the 3D
design centre can not only work with the latest equip-
ment, use new technologies and develop their projects,
but also learn how to present their projects, answer
questions, and move towards success. These are skills
that, in today’s world, simply have to be learned. It is
not enough to be able to work with computers or scien-
tific devices, you still need to communicate to every-
body what makes your work unique and why your proj-
ect is interesting and useful. These skills need to be
combined with engineering and practical skills, which
is the formula of success in the modern environment.

CONCLUSIONS

The development model of the 3D Design Centre is
dynamic. We are constantly looking for new solutions,
good practices, and new effective approaches for engag-
ing young people in successful creative work. We are
open to cooperation.
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KOH®EPEHL, MU, CEMUHAPDI, BbICTABKM

TOJIBKO YMeTb paboTaTh Ha KOMIIBIOTEPEe HJIM HayUHOM
ripubope, HYsKHO ellie JOHeCTH JI0 BCeX, 4eM TBos pabora
YHUKaJIbHA, [I0YeMY TBOK [IPOeKT MHTepeceH U I10JIe3eH.
9TH HaBBIKK HEOOXO MO COBMEIIATH HAPSIAY C MHKe-
HEPHBIMH U IIPAKTUYeCKUMU YMEHUSIMH, UTO U SIBJIS-
eTcst POpMYJIOH ycIlexa B COBPeMeHHBIX YCIIOBHSIX.

3AK/TIOYEHUE

Mogenb pa3BUTUS 3D AM3aHUH-IIeHTpPa - JUHAMUYe-
CKasi. MBI [IOCTOSSHHO HAXOAMMCS B ITIOMCKe HOBBIX pelle-
HUMU, YAAUYHBIX [IPAKTHK, HOBBIX 3G eKTHBHBIX I10/IX0-
JIOB B IIPUBJICUEHHH MOJIOZIEKH B YCIIEIIHOe KpeaTUBHOe
TBOPYECTBO. MBI OTKPBITHI K COTPYIHHUYECTBY.

BJIATOAAPHOCTHU

Pabora BBIIIOJIHEHA IIPU QHMHAHCOBOM IIOLJepPsKKe
doHMa COMeHCTBHS MHHOBALIMAM, poekT Ne 71108,
nmorosop 0071108, a Tak>Ke IIpU CONEHMCTBUU KOMIIAHUH
00O "JHeprotex" (MocKkBa) U LIeHTp MepcreKTUBHBIX
TexHoIoruu (Mocksa).

NHOOPMALIUA O PELLEH3MPOBAHNH

Penmakius 671aroqapuT aHOHMMHOTO pelleH3eHTa (peLieH-
3eHTOB) 3a UX BKJIa/l B pelleH3UPOBaHUe 3TOH paboTsl,
a TaKk>Ke 3a pa3sMelleHHe CTaTed Ha caHTe XypHaja
U I1epefavy Ux B 37IeKTpoHHOM BH/ie B HOE eLIBRARY.RU.

Jeknapauus o KoHpAuKme uHmepecos. Asmopbl 3as8aatom 06
OMCYMCMBUL KOHGAUKITIOB UHIMEPECos UAL AUHHBIX OMHOUEHL, Kormo-
pole mo2au bl nosAuAMy Ha pabomy, npedcmasneHkyto 8 daHHol cmarnbe.
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Uexa 2600 pyo,

Tubcon A., Posen JI., Cmaxep B.

TEXHO/IOTUM ATJUTUBHOTIO ITPON3BOJICTBA
Tpexmepnas ne4ars, ObICTPOE IPOTOTHIMPOBAHME
u npaMoe undppoBoe NPOU3BOACTEO

M.: TEXHOC®EPA, 2020. - 648 c. ISBN 978-5-94836-447-6
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paspenst 1 rnassi. Pazpaboringn ALl W npeicraBuTenn NPOMMIIICHHOCTH HARIYT NONCIHBIC CBCACHNA B 3TOH KHUIE, NOCKONL-
KY OHA NOMOKET IOHATE COCTOAHME JIC] B OTPACN W NEPCIEKTHAL anLHeRnN necnefonanni. Majanne npejiHazHaicHo Taixe
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